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Abstract of JP2003022830 

PROBLEM TO BE SOLVED: To provide a fuel 
cell power generation system, capable of 
increasing output when the initial alcohol 
concentration of an alcohol-containing 
aqueous solution inside a container is 
increased. SOLUTION: This fuel cell power 
generation system is equipped with a power 
-generation part; a container 10; an anode 
passage 9; an alcohol-containing aqueous 
solution recovering mechanism recovering the 
excess amount of it of the alcohol-containing 
aqueous solution supplied to the anode 
passage 9; and a flow rate control means 
controlling alcohol-containing aqueous solution 
supply amount Jm (mL/min) from the container 
10, according to the alcohol concentration of 
the alcohol-containing aqueous solution inside 
the container, estimated from data recorded as 
a change with the passage of time by 
corresponding load current to the operation 
time, and (1) to (3) of formula 1 is satisfied. 
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*«© 5 ■&sfeJM#«:IWnE#» 1 O KHJitX-f-ST/^-A- 
*#***l§|JR««i:» AWfm«Eft3fflE«FlflH:»J«** 

1 Oft<OT ;V^—;\^^7kfem<OT /V^—/V%tm^fo'C 

. (mL/min) fcfWIH- 5 frJMR 
t, Tffittiro (1) ~ (3) tc*-r^#^«J£-T5r 

ISCjSS (1) 
ti40 (J) 



<a) 
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[»ffflMt©*H] 

r/vaww^zK^asflx^ftTv^^SSi, 

3-/l^t*SWMIJ. (mL/min) SrlMWi" 
Tfeifci© (1) ~ (3) lc^i-*#?rffiSi-5r 

20 



2SC°£S 



££40 



(1) 
(2) 



N .™L. S Zj m Z N .¥i.S (3) 

M7/V3-^8J[ (m) -e, striELiiHtJtery- K« 

jftS©ff<* (*im) T% HuiESfiitJlET/- K«*#EJI© 
£tJSfS« (cm 2 ) T% StrlBN^mFlESSSP^^WfE® 

ig«£©r/w= 5 fcfe®7/^ 
is«©«Msi-mm3§iasfio 

Mia* y- K*©m 4 ft 

gltfc-ot, 

i&lE^a»k©T/V = -/V^#zKi^ffc*&fiJ« (mL 
/min) liv Tfel£2© (4) 5£-C*j£i*ft5ttffll*a 

[12] 



N • 1.5 x l<r 5 ■ L - S < J m ^ N 



0.65 



(4) 



HtliasliHtIiET/-F*M*roKiSffia (cm 2 ) T*, 
MIEN liMffi&Sgfl* ©liWBie«ffl^ffi 



U&1E{J«&*J. (mL/min) tt, BuiE^/ 

©m#Ji#ffl (#0 ^(5©iH?SSt#bv>wtSr#«i:i- 
Sfijfcgi i~3 vvfft* 1 1 «^©lB*MtJlMS*£*o 

«:JEfc4ll*.» mfte«^*J« (mL/mi n) ft, 

5;i fcwtfci-siii** i ~ s v^-r tit- 1 mumvM 

lit** 6] fS*^l~5V^^13H5*©^« 

atria* y- k*©wke« * ft fi 

D]i7;l,3-^SSi! 2 M~ 5 MO«irt»7;^-/w 
-£#*^#J&#£ft-CV->3^Si:* 

©T / — KifESSi x 

iwary- KtMlfc«ifr*ftfcTA'a-A^<r**«© 

JlW««taKI»IWfc#J6S*Ta«Wfl2i: btia^b 
fc t> © b ttJK^rt © T /i- = — t^'GW&W. © T/v 3 

HfffEfP«S* s 2M~5M©^iartt?&5K, M13«SS 
>5><b©77V-=> — Jm (mL/mi 

n) £Tfeifc3© (3) sfcroS&Hrt©— ^Mt-ltJH-s 

r J; 9 ffilBfttttt&igBtt&IKft' & ** * * 1 w 

Sufef?ffiSaJi5 2M*^t-<STLfc^l-. Mfa#t*&*J 
. (mL/mi n) SrlWR (3) 5£©*&Hrtt?i«illS* 
5 r i: ic ± 9 iMEj»l*«»««SE«*» 2 

^S©51^^5£» 
[*3] 

(3) 



L L 



{lb, fl&ELttlWfBT/— Ktt«W©»* (Mm) T% 
tlllE S {ittllET y - KftfciftS©RJtSBffi (cm 2 ) t?, 

[ft*® 8] «rtSffMB»«* J 0 . 5M*«i-1STb^i 
« 7 |Ett©^^«m^*^®©*^**o 



(3) 



IfiNtJgio] timet A^-zHifciew:, HfrisfF* 
"=>mriess 2 ro^«xm*HuiB» 1 (D&mTM\z.>® t> & 

X-> hUIES 1 K>38«Xg<Sr?T^oo, ffifgfP4B«&£* 5 
[3S93©PMfft!fti?n 

[0 0 0 1] 
[0 0 0 2] 

oofcS. ^Km^iI«c^©;Sffl£ LTtt\ & 
*«rJB»i:L-OliV<»3PEM (PEFC, @{£Sj§?§C4& 

So —Jj. V f^A^ty^liO^fMtStl 30 

*KS:ii^ur tm**siiia-c*4v^©*^ia»6 y ^ 
kmnmm<D¥t*<D!&m&!kfrL.tz/^7v ? k«» 

^5. ££>l;i, PEMl^v>5J»i(s|.^Sr/h$<i-5i: 
V5SUSSr«?*i-5fc«>, (2 5 0 a t m) , 

7kmwM&&tek**mnki.xm^zjjmh 
mt&tix^Zo ^©tuft^a©^ s—^fribw. 40 

h^z&'omi-z.kick'oKmzmm&wi* ? 
s—^mmmm. (dmfo PEMijttSEurm^ 

[0 0 0 3] EI 1 fc«qs«j]fcHHfca> * y -/HR»*tt 
r y - K«t» 1 syr y - Kttii 2 § ttf r y so 
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tr* y—KCfc, BfflETy- KttftT/«nE#y- k*© 

ffl KIBBSfr 5 m*PKlK 5 iSr&t?. 
IS, r/- WcBBS^-C^S,, IS2l^-f 

J;?tC, 7V-K«E»K6fcHU ^y-/«P7J: 
y * y — Mfeffl P8i Jtt57 y - K«fE8& 9 
JlTV^„ y ^y— ^*^«5JtStS*^TV>5^ *y — 
0»4, Jjf>7°l l£r^LTy*y-/H£ 
*&a 7icttffES*vcv*s. — *y—K*»« 12 

SSffil 2KW\ MMttHttigR 1 3XtraMfc*!l#an 1 4 
1 3icgi^£*tTv>;5o 

[0 0 0 4] mAMt«5fcH\ M*.if, it5^nh>-e^ 

jttg2^v^P>*v5MiKlcf±, ®§©'>&^P 
tRuas^e.^ *fc. *y— K»«S4icfflv>p>^ 

[0005] z<d£o tim.mm.y- 1> y -^mnmmizte 
v^Tl4, r y - b'temm 2\cy? ; -^7kmwt*m& 

&&inizmmkii&m±x'B.fc-rz t ^ 5 jra-c*«*fi 
[0006] atssiy ^y— /H«s^(-s?&©m^sriBiJt§ 

¥«fci$lW 3 it. <o <d y y -/wi^iS^-r^ 
*sfc5 0 L*»L*ise>, +y-<^-^f±y 9/— 

y- K*iSEJif T?T/- Ktt«Si:l^«©KJffi:SrSr-r 
^^-ii«j±r*fe D , aL«My 9 y — >njmm*©fi*;& 

5^««f«^©^l2?r«iSJ-r5iv^a^^^t. y^ 
y —/vfcm&nmg.* 5 M^Ti-i--5 " i tm * uv\ 
tot, ilSSy vHR»m»«:»flsS*6fc»K: 
tt, ^y— /w*^K©SI*Sr5M£tT('-r 

[0 0 0 7] ii5t?. ^n^^-— iamjESrT»f5 

^stLt, ry-Kftfe«ESic«*&i-«y ^y-^fc-f 



5 



(4) 
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6 



tf>ofcy * y -/w**««r»iB S*4v«it«W«© 

<i-5jKK3&5fc5fc*, figs®* 9 

[0 0 0 8] Su^ LfcB 1 J: 5 il^oE^® 10 

g§« 6 [::y * / — /w-*»«Sr«*&i"5«JS^*oTV> 
So tu^L/cl§I2 5 fc* tf^l ia> 

ixfcy 9 S —fri&mmiT J K«EK«6 <£>y *y-/w 
#fc*&P (inlet) 7Sr3iUTi«K*6<Oflf(^SB^ 

y - Kjtr— © t5iry- KfMttt l £ tt 

[0 0 0 9] 7/-K«M6«^ 

t^to^ *y — ^*«SKdST/— K**# l 

tr r. t ttii t if & < , — 8PfiiEK« 6 <d y * y — /w# 

an (outlet) 8j5>e>#ffl£jh,5o ^<Ditib, m 
mi o*p<d* * /-;vimm<nmm$hm±, -mazi& 

*ftK«6 0^^y— /l^SNffiP (outlet) 8^fe^ 
[0 0 1 0] JL|B0>«^ SMBT^IS^)^^/^ 

»»»3&* y * y — A-yjc»« ^ iMW* m x 

[0 0 11] aiRBUtJI^ j»3ftttj&i:v>5«^ 
ri> £> , « v n y * y — Sr /h $ v >^3I T*^ 5 r. 
asa*l,v\&s, *v^*y— /v-zkiS so 



#4t5, tot, «SW»a«r/hS<U ^ogffl*^ 
»5fc*fcM\ ftas4««©^ ^y— /u*S«Sr*»ft 

[0 0 12] 

[0 0 13] Sfc, #S5WW\ ^^©7;^-;^t 
*^i^W7;l/3-;Pi|S^ 2 - 5 m o 1/L£>®ffl 
ft £ ISO ft^S £ ft Jit" S * rTIB4*»«» 

[0 0 14] £fc*c, *»WJcJ:tLff, IPJi^^i 

[0 0 15] 

^y— Kffii, ttriary — Kffixt^strfE^y— KS^ra 
*J^*«j»i"Sfc*<ory— KSEKi, ifrlsry-K 

A bfci t © ^ ffpflB $ tt 5 8tl5**rt co MIST/w 3 
§t*»jS©7/U3^fiSl:j£i:t, *WB»»^feo 
7;l/3-;l^t*»«ttj&iJ B (mL/min) 
W"*-5«E««[|»#ai:SrA«U. TfB^4co (1) - 
(3) i:St*ttSr»fitS r i Sr»«i t5 1 ©tf t> 

[0 0 16] 
[Sfc4] 

(1) 

1^40 (2) 
N.^.SsJ m s*.*jL.S (3) 

[ooi7] fit, *lTBc^tt*WE»Srt©r^3-A' 
m7y-h*m<mm<nm£ (nm) r% snEsittmEry 



(5) 
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- h-teMffiv>B.fcmm (cm 2 ) x\ MfENfiBfrfasm 
[0018] *&wizmzm2<Dmwmm&mmmte. 

0 u m&.±<DT / — h'Mt&m fc^tfT / — K« 
£, #y— Kffii, HtFffiTV- KffiSt/taiE^y— Kffi 

< t fc— oiix.^jEmgBt, 2M£t±, 5MKT©7;> 

f)©7A-3-/^f*g|EMiJ. (mL/min) 10 
(4, TlEg$:5ro (4) =*t?*:££;tt5«SIBPVC*>5£i: 

[0 0 19] 
I«feSl 

N • 1.5 x lO- 5 • L • S < J m <, N ■ • S (4) 

L 

[0 0 2 0] {EU WELIttMETy-KttttUl©** 

(ym) -e, ttrlEsiiMIEry-Kfl*«S«RfSffiflll 

(cm 2 ) -e, mNttlOTEie*»*©1ilMEJB«tMMSE 
[0 0 2 1] #389! fc« alSBWfcflSSJBl 

[0022] *BKm#5«R^s?ife^s^e©ai«u*-& 
k« © m (cieb s it 5 as? hbi t * « jgmasmte «: 

2M~5M(D©HrtOr/W3— /W-g-^T^K^^^itK^^it 30 

flWEff«Baift^2M~5M©<6Hrt-C*>SR, WIE^Sg 
i»f>C7;l'3'-;l^f*i«ftfetJ. (mL/mi <o 
n) £TiBfSc6<D (3) 5fc©*&HF»9c&— JfcteKltJSI- 5 

mffa^JtJ. (mL/mi n) fctflfE (3) 5t<D©B 

jSe-gfEtt^ftfc Schlegl &l§ 



t>CE>T?fe5„ 
[0 0 2 3] 
[»6] 

N.°f..S£J m ZN^S (3) 

[0024] fiu 8WELri«riEry-KttilUiro»* 
Um) T% HfJiesiimJlET/- KttKSoDKiSSSI 
(cm 2 ) t? x SfIf5NHmrfS®llgp^(OfliES«gBW4 

[0 0 2 5] ttmtetoZtB 1 , Jg 2 ©«&i|S|-®8LfSf&g 

—As&^fcffltLk UTtt. fO^Ji, /uzK^sJK© 

[0 0 2 6] 

(i) ~ (4) ^mtavit 0 

[0027] mnmz&tfz* /M£4gk /Bh> 

#ilfg£*t-C*i!> (^(X.1^ J.Power Source, 65, No.l 
-2,159 (1997) ^Discussions of the Farady Society, 
No. 21 (1956) .J.Electrochem. Soc, 39. No. 9, 2477 

(1992) ) . *&m*3sm-tz>±.x~h. ^frbomzm 

V^tZo fiP*>, W,m<DMMRfcte. TfE^:7tc:^-rButler 
-Volmer^@S:tC <t o Tl2x& b7c„ 

[0 0 2 8] 

[*7] 

[0 0 2 9] {aU HfflEafi, «4MS^lcK^--rs«^ 

tlrSt©^^ #y— k<540SIj:*sv^thc2. ry-K 

SST-l4 3©tt4rffiV^fc 0 *7c, ^K)4«I$iaa 
££lfcffl;Sic ioroai-MU-Cli, ffl«-ffiv^it5«lc. 
* y- Kltiiftt 10-s (70t) , T J - Kftfe^K® 
t?fl 6. 25exp (8420 (1/333-1/ 

t) ) &mi<^tc 0 {au. Mm<ommi-im.m^\^xm^ 

fc 0 (« H+ -«e-) iin-Z-tyv hXDtf'r^i' 

[0 0 3 0] 
[*8-l] 

^Stt««rfli 5 Nemst-Planck *S 



[0 0 3 1] 



so 1^:8-2] 



(6) 
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[0 0 3 2] {&u mriS i zCfc^^yphyiDI 

M^i:^i~ 0 Jfc, tufS v Cm (z) te, ynFyifi 
^ftt-5^^y-/^^^^:-efe»9, (J.Electr 
ochemSoc, 147, No. 2, 466(2000) ) y = 2 

5cm 3 /mol^V^ 0 £ £>M, ^^^^^*-e 
<D*? y-^<Dffi1ftffiftD. (cm 2 /sec) fc:[±4. 



10 

9X10 6 exp {2 4 3 6 (1/3 3 3- 1/T) } 
SrJBv\ «**^©^:7-r £ Lttt, # — 

7t e £ Fll77 77>f£ftT?fc!), 9 6 4 8 5C 

/mo 1 £Lfc 0 Sfc. •*©e*4:LTr4, Tf5ffc9 
J: 5*. »*aSrfls5Nenist-Planck*Sai2:J: 

[0 0 3 3] 



10 



<& 2 



: (z^cy 



AFdz 



10034] fiU k* = 7. 18X10 " cm 2 , * 
»Md = 3. 5 6X10- 4 kg/m/sec, t7^ 

*^m<p-?<Dmj£m,ffi<om&c f = i . 2x10 -3 m o 

(cm 2 /sec) Do2 = 3. 1X1 0 -3 exp (— 
2 7 6 8/T) *fflV\fc. 

[0 0 3 5] ffi»Ufc*7Hfc9©3^5fc«raBli«* 20 

mifPictift s y * y -/wjgs, K*aso&mft#ttas 

9tW*imkti:Z 0 3=fc, y *y — 

tbSo bu^ LfcS 1 lc?S-t-«3iK>i£gs§M ;? y — /H&sfsf 
m»fc*i^-c\ 7/- Ktttta 2<Off 1 0 0 fl mi 

1 1 7Tr N $gm&2 0 0 Mm»to4rffll\ #y — K» 
8Ei4OfSS:l00(tmiU 2M©^^/->*f 30 
ifc&ifEjgl. 3 m L/m i n fSiS LfcUffl ^ ^ / -;V 
»a©ffiWftfiH4SrtWUfcfe**H3fc^-f-. <&u 

(M) ^r^-r o 

[0 0 3 6] H 3 J: 5 K» *y-K««EJB 

t>(c:sp*& 0 . 25 M^groy y y L-T 

fc y * y — /He i o T ? n .x ;j— /<— j&W,l£&£. c 5 

jEflUcfSig-f-S^^^b/iMC^-orv^i/b^ofcfcfe, iff 
SMy ? y --MRW«»©U*4WtSr jE«»r«»^-s r 

(i) ~ (3) **mr*fc»n:» r;~-h'Mi&m\cm 

a— ^-iimjEEi*y«-K«^ffcSiiLfcy *y- 

4i^^-r c fit, E4tc*5v>Tfa, m^m^mm<om 
m&g. (A/cm 2 ) -c\ mm^mmmm (v) 50 



[0 0 3 7] 04^t,s^^4J; 7/-KMI 
y ^ y -A^^ < /£ 5 (CotLT ^nxt 

(4, /n h>-tSJcS-t-5^<t P t %:&a9&m%}&J\C'h£ 

[0 0 3 8] 
[*1 0] 



di 

— = aio sin 
dz 



= a 



3-0 ex 



\ kT 



[0 0 3 9] 



[0 0 4 0] 
1*1 1] 



4 = expfi^] 
a' \kT ) 



[004 1] (a/a ') tK Ktt^S 

irfi, FreundlichWSii: UT^Pfe^tTV^o tot, y 

[0 0 4 2] 
[$t!2] 



(7) 
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£ x =kT(j}+ r \og(C m j) 

[0 0 4 3] $ t-tc, i/xi*.*— m,fct>f££Lfc7* 
n b>cO®^K£<5-C£C5®J£l$T#fS, *9/—tv 

-e, <c.xoufc^jt«-r*»«tt#tt«rfco. r© 
JS£Jbf3$cl 2 o*teKftrfm*.«r fcfcJ: TIE 
gel 3K*t^nxt- ifl«E©*a:Sr»5. 
[0 0 4 4] 
13] 

C=^)+*rO? + rio g (c w » 

[0 04 5]flU ^ n*tf— ^-tcj: QJBgfWlcaUx 

h^O*8MS*tt, a<C B >/a c H + /L c ia 



12 

I 0 0 4 6 ] 
[»14] 



a = J m cr 



10 



Cx = w 



12 + log < Cm > + min 



[0 0 4 7] *rr-C% m*Lfcl8 4fc«r*«IMtflE«H4 

[0 0 4 8] 
Mfcl 5] 
C A: 11 

(7) 



kT 



J) 



[0 0 4 9] iot, -h5£K:s<5#, iffgM*/ — /wSi 

[0 0 5 0] ftfc, H4-C«S«rffofcJ8»«»|!iHU 
fc«F»ta**ft©*ft;«:tl-J|CUfci|g*SrBI5lc*-r. - 
l£*i-*ii«r#i- eUgP^coW^mN^ 1 

[oo5i] msfrbwhfrtem^ mm&Bife-rz 

L, 0. 0 5 2 cm/m i nlC&V-'Tg&fn'-t-S^iriSj!, 



40 



50 



Sfcfcfc, U**Jfi¥di-5i:KMSix*. EP*>, 0. 0 
5 2c m/m i n U±<Dffi,mX'}i 9 J — /Uzk*g»?&#;*& 

[0 0 5 2] £iblw, r/-K*MlilCttftt5^#/ 

[0 0 5 3] 16 lC*5<^T, 0 . 0 5 2 c m/m i n £1 

RgcDiSicjg (0. 05 2cm/min) raffl^aSfiSfn"^ 
/■ 9y—/^m.MX 9, TPSrogfcii (0. 00 15 

cm/mi n) fi 5 M^y- 9 J — AsfomttemS. LfcBf 

ft^cjifiT / - KMMSJ¥fc i o X&lttZ <OX. T ; 
- KttttJi tDff$^40 tf mi:Lfe^wH-»t P0«»cff 

[0 0 5 4] H7*»b«b*»*j:5»c» r/-K«^S 

/wSftliteSftflOlc^T' h U 0. 5Mffl^;-^S 

(cm/mi n) ^TIE»[ 1 6 •C*^^tt5«5Hrt (N 
= 1, S = lcm 2 ) IcfoS^P, 2lfS-t-5.y /w* 
^fS« /• * y — ^JSS^ 2 ~ 5 Mro$EfflT?, W^ftli 



13 

(n-i x s = icm 2 ) mex^mrnxw/utz 

0. 0 0 6 5 cm/min^ 0. 0 5 2 cm/mi 
n^M, H7Tftt#H»t?H//«0. 0 16 

2 5c m/m i n fi*_h, 0 . 13c m/m i n £tT<D® 

[0 0 5 5] 
[Si 6] 



[0056] rnwt. *y-K««Eit-ee:5^o^ 10 

~C\ ifcBl (cm/m in) £r 0 . 6 o£ 9 

H6-Cf40. 00 6 5 cm/minOT, i7T1j:0. 

0 1 6 2 5 cm/m i nHTlCtSi, mtct**9S 

^ / -/wSS^ 2 M«T<o®If li, T 

5^ # ^ 2MK±, 5M 

Htt, TB*1 7SC-C««*^5|SHrt (N=l % s = 

1 cm 2 ) <D5*>. (5. 2/L) *r«EbfcNFfc# 

S« B6JJi*lt5-FE*l 7-C«SSft5*SHrt4:Ht, 
0. OOlScm/minHJ:, 0. 0 0 6 5 c m/m 30 
i nHTtfcSo — B7m5TE*l 7T« 
StbSafiffirtttt. 6X10- 4 cm/minW, 0. 
0 1 6 2 5 c m/m i n£XTX&Z> 0 

[oo5 7] ^oa*j4, KfttoBW'f'efi 

/^itS^l. 5xio-5 LHTi:45t, 

[0 0 5 8] 
IS17] 

1.5 x irr5 L < j <; £^65 

L 

[0059] ££>^ N wrabfcHifc*i-«ifi8o«aig 
* * s-sismiwnm&nmwfc&^x^ 7/-k« 
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icssv^th:. wseufcHi \~&\<^xmwL,fz<Dhmmte 

^fcov^THW^W-LTRHft**-*-*. **V- 
0 b<Dffl\c&m£ivX^Z> 0 

[ooeo] m8^T£otemj&&m-fzm&m** 

0fc:lllifci-55h *#y->Me#«*«i 0<7>flc9JSr/> 

^&mm^<D*# s^/UTkmm&mmizfctx* # 

tt, TIEfcl 8lC*5it5a (2) , (3) X^-^htl 

[0 0 6 1 ] 
[Si 8] 

(2) 

^5^^AT.^.5 ( 3 ) 

[0 0 6 2] fiu striB (2) a;jc*5it5fflriaLf±K« 
m**s~/i^nnm<D7/—h*i!mm<om& Um) 

X\ fflrlB (3) S:Jc*5lt5miESW:«rtETy— KttflEJI 
<^Si£ffi8[ (cm 2 ) T\ tul2Nfimjl5em^¥fiz:^® 

(mL/min) £^-T 0 

a*HB-c*>s»g\ **y-^*mmm&mj. (mL 

/mi n) 12, •#Zs~7<D^#mm (5» S 9 

3&*Jm (mL/mi n) fi. ^tf^^^JJMttBSMH 

[0 0 6 3] Sfefc, >^y-^**«te*«JHlA*LS 

C0 n (M) £TfElfc 
19^ (i) ^«SSfr5«BrtK:H!j£U y*y- 

TSfGi J»£rfuj£Lfcmi 8 (3) st^^-fSISig 

[0 0 6 4] 
[^1 9] 

2^C<5 (D 



0) 
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[0 0 6 5] ry— K*«MH4. SMM4<B;fr-# 

^B^fflv^^l^oT, ^*y— /w*»*<0i£« 

[0 0 6 6] 7y-K«MIL©fSfi, 40-150 

[0 0 6 7] T/- KttfflE/l<D#?L« 
*c) ft. 0. 4-0. 7©«Hrtlc-f-5ri:*se*L. 

[0 0 6 8] J: 9»S 2 0 j*m 

SSrlMfiTFJcU ^*^*r«*&i-5* 
aSratr^LfcSl 8^ (3) T?«JgS*L5J:IB«u o 
£9 { (5. 2/L) XS) (mL/min) ± 9 feat 
<t*i, «faufcH6XtfH7^6W6d»ftJ:5^ 20 

#<*?«*3*.*v\ -er-e, sic* y* 

y — fe i^S^ <D & s —/i-ikm 

**#*u**«e>*o< 0 tm-tz tiaox, y*y 
-^7k**^o/haftafcw^*»<oa*©{s«sr»* 30 

[0 0 6 9] *3SWfc::i3V^-Ctt, *S#4 0um 

T^T/^ — /^M <D T A> n — j&sifcig $ Jx 

B»i>&07^a^t*jtt«MlJ 1 (mL/ 
min) ft, Tf2£fc2 0<O (4) 5S;tfa3e**t««Hrt «o 

■e fe 5 $ tt ^ . 

[0 0 7 0] 
[S20] 

N • 1 • 5 x 10-5 • L • S < J m < N • • S (4) 

L 

[oo7ii mu ffisih itrntzT /-y'temm com z 

(cm 2 ) T% itHSNf4WI5S««Pf<0StrlEe«SPW 
»S*lIfib5i^ (mL/mi n) so 
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(4, jKv^ro^tt^W (#) a«)©26*»i:<SfUv\ * 
4§-£\ (mL/mi n) 14, #^>-^W4 

«m (#) aoroattiSr-e-H-ufctwi*^. 4 

jb\ r^a-zi^ft^itUtli, fisjxfi. y*y- 

oft*? ; -/\^m*mm$:m*f5 - 1 a* 
[0072] z<d£o tem&m&&n&mzi:h,t£. r 

j. #e«*-e*>9, p3b#k, a 

[0 0 7 3] 

[0074] *^^(c#5f i <ow&m* 9 y -^mn 
mm&m%iW.$:Bift bfcm 8 rvh 9 ~ia i 2 u 

-CtftSHi-5o 

[0075] i9u> *&w\cmzmi<D]g.mm* 9/ 

UfcHT?, H10I4, H9©m»S**y— /HBWtMl 
*«6«©T-/— K««Sr*-f4*»H^ 13 1 1 (4. iff 

^-rmssia-e, mi 2i4, ■^tmz.^mxnw&m. 

[0076] i8s^mms«sp»4. i o©^!|sf«ite®ma 
#^2 i^e>sifig^tt-cv^5o «sj|si-m?feemsp#te2 1 

fflcSg^l 3trHx.?>c T/w=j— /w*?gffi<35— 09TfcSy 

y - A-*»«*JiRstsirrv^s y 9 y - 

10f4 N ^sP^T'l 1 Sr^UtT/- K«EK«6©y 
SS« 6 © y 9 y —/>mm a 8 (4, y ^ y 

fcfeCD^t:^Jtt*&#© 1 6 14, 'MB.? 7 2 2 £^ Lt 

*y-KdfESS«i 2©$Kb#J#tii&q i 3ic^$ttTv^ 

s„ ti&&mmmn&zi}\i?&-fzit)b<Dt:—9 

(H*L.4v0 <4, Ty-K«E^«6XT/*y-K«ffiK 

Si 3©3x*msi*s*vrv'»5. i, 
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[oo7 7] &ffinffi&mfctifm\ctti&£itxm&&ik 

. (mL/min) -r^mmmm^m^ 
-/isffimfammn 2 At. mm&^mtmm^mmm. 2 
&t*m*-z>o * 9 / ->vmAummm. 2 4 r±, 

6 » x * y *-*4fc*ffifP3£* 2 4 zaw-nm® 2 5 ic 

[0 0 7 8] r©J:5ft«tlii¥t^J:5i, 

* * / ~/^mnmm 2 i*»t>^niB&2 stctti^^s 
mmmz, ; —/^mmmmmrn. 2 a xum-r 5 n t 

ft Sr. /#y-^cjfitt«lOK 

— /^^mmf^Ajm (mL/min) 

-^*^«*&SJ. (mL/mi n) «\ #^^7°(D 

[0 0 7 9] r©lll9{c^i-^«ilg^4oVNTH, TIE 
*2 1© (1) ~ (3) »c*-*-*#*r*JE-f *. 
[0 0 8 0] 
[»2 1] 

2S«2*S (1) 30 

£ 5 40 (2) 

^.^.jsy.s^.s ( 3 ) 

[0081] tab, tufa (1) ^^tsfufsc^tey 
9 y —tvtemwMw* 1 0 »c*tote4z#-r s y 9 / ->m< 
warns.) cm) T-fc^o fiffia 

m) T*fe^>o — msE (3) amteitswiBsri, r 

Ktttl2^ffia (cm 2 ) T*£>*K HlO© 40 
#£\ ltfc^o ft**. B9©±5K:iB«MMft2 10 

—/^mm&m&te, y * y — ^*jbbk»« lo^to 

y * y J m (mL/min) £ ISIf* 

LV\, 



nm&nMm&*mmffi*-z>z t&*jmx*&z 0 mi 1 
£^-r 0 £<o*-g\ mi i(D^2 7 coy *y~/H5ic8& 

2 1 a>e>#fcHS*Lfc* *y-/^*^?£i3\ — ocogg&tc 

(stwa*tt) o ^oi^ #jE«fi»¥ffi2 i«>ry- 
K*K 9 <o y * y — a*»«**h\ y 9 y — ^zk«« 

tt^4j m (mL/mi n) £ N jB*«#tiWSM*-C 
[0 0 8 3] 11 1 2 1 t^SU 

1 cot y — KifcKS 6 <d y * y -/u#ffl p 8 t m<om& 
<oy / — 6 co y ^ y -/H*t*& p 

^L/^^i^coy *y— /wiM5T?y 9 s—>v*m8tfr 
5rH^tfc5 (K«iai«ffi) c ca>4fr&\ ry- 
KSEK9Sr«Etb«^ y*y- 

^*MMiJ n (mL/min) i:KHf*L<fc 
[0 0 8 4] 26«*>-^S:**«^, 

y ^ y — /\»7kmmVUfe& J m (mL/mi n) fi x 
^^(O^ffil^KI (^) SOOaSKift-frW-Ufct^i:* 

[0 0 8 5] *-cOgg®^ 9 y 

***4. 2 vcoy ^^A^^rujcmaois*** 
[oose] ^Hte*5j|ii©ie*a[7«#y--A«» 
nrtmsfc^ x||«]^cffifa:co^v^tcoT*fe 

[0 0 8 7] #C^-t\ Igl^^/^»l»7)^f 

6>*t5*w«««)«i**ft;36» ^> y * y -a-tIc^^Sco 
y 9 y -A^^lW««*^l^«i-6#JRfcov^TlftW■t■ 

£ I (t) y ^y— /w*»«S*oy ^y— /u 

**HI*C. (t) TSE«2 2©3S;-e#^6,ttS. 

[0 0 8 8] 

[S22] 



50 
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[0 0 8 9] i$c2 2<Z>;£I4, T/-K»«EJBf -CWRJC 
a*y ? / -/u^^i*^^-*f-T*^»i-5 r. t leg 
-s^-cva. <au cM4y *y-/wzki§ffi^Sfc*K) 

[0 0 9 0] .fcOEtefcy *y-/w»££fc9fcv>l$t;: 

14, ^iHissic^nwsmaii:^ * y -^zkigft^S 

©>*y U *©H«*3S*«)fc:i*< r 

4. 9 »*f 5 * * -/ -^**B«©ittiSSr jEflfcfc^fc 
tty^/ -^*»*«e»Op« * y -/WjgS<75M#§:^ 

[0091] y * y — ;\sj£mmm^Pi<o * 9 ; — 
y-^mmmm^m^-r^mm^mmk Lxnm&s. 

nm.-tz,hmmhnmz.ti:\,\ 3 tic 

fci?£#a»U *g&rtft©^®wfiB&$SS*QU y*y 

-^j***^© y * y -/v-ggsr fFtis-r 5 ism t> #x. 

g|S!y 9 y -/^!(sflim^«»S^*JV>-CI4, tffiA^ 

# fc*Lfc*«$5*a» e> y * y — y * y - 
[0092] *L&m\z&zmi(om.&m* 9/— /\>m® 

[0 0 9 3] ffli&lDtif&X'tS;* 7u*-?- + —h't'(Ds<7 
*-9Qte0lzW>fe£ivX^Z o /W— ^B^RBA t 
PBf3lfT$Jx5o ntfL&ti?$£<kiZ&WiS&& 2 6 T?{4, 

m5««Ei (t)Srfi«paeYtiur»isufca» q = q+ 

I (t)A t T-^:b$;h,5ilf§, m^*Q^*fe 



QSrffivxy *y— /^mmm^i of©y* /—^m 

5ri«5-C-#5. Str^bfeia6, U7S£^-r4pK:, y 
* y -/U7kmm®%% l o fcoy * y 
2Mi9(l<45i:, y *y-A7k^Sr#Wt-r<5itai 

n— ^-r— htfi<DCAl4, 2M£>y *y — ^jft^tcsiS 

£*vc*i«5, y ofroy *y — 

zMgress&i offwy *y— ^j8ftc*scB ±«3T*«o 
fc4§-g-t£»4, /^f y — mntttv. 

iELfc@6, H7»c:*i-J: y * y 
1 o^<oy ? y—^femczo. 5M*«ici-5t, iffi 
% j . st**d s -tirr t v n Sr# 5 c: t ^ mmx 
fe^o tot, y ^y— /MgSCBteo. 5M(c^At-f 

[0094] it^My ^ y — frm,nm.m&mMi& 
ttot, y ^ y — A<7km&m-& \o*\><d*? / — /ujs 

[0 0 9 5] *&mX.&Z$&2(K>WgM.* 9 / 

-suj&nmm&mmmz^^xm 13-015 st#il 

[0 0 9 6] Ell 3 tt, *^l!lff5l2 0ESlI^^ 

^Lfciar% Bi 14 14, m 1 3 (Diessy 9 y — 

XhZ> 0 /iis, HI 3~E11 4tc*5^^T^4, mfxELfcEl 

8-09 tmmtmmz^xmntttt^xm.m&G 

[oo97]i2 cDittssiy ^ y -/w^^a^a^e 
»4, $iffiwm<otgm&fc**bfimznz>* 9s— 
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K:y * y -frimm*ffi%1rz>* * y $ 
£>f-iI;iS 0 rz>J:5&^*y — yMias^RW:, Jg2co 
y * y 2 7 (y * y -/Wffi^Effi^) 

5o »2©^?;^*««S«2 7I1, *2 03I«2K 
^2 8 ^LTll coy OKg 

SMMM 2 4 fcffiflg s fix v * 5 o 

is 1 <d* ? / —frykmmm%$ 1 0 <o* * y —/isi&m&w 

y * y — ^aftmjS Ctf 2 20 
[0 0 9 9] S5^b^EI6, B7K:«LfcJ:3te* JRl 

iKWtCS, ^^T, jg2 0^^y-/k7k**K*«2 
7a>fe*^y*y -/w*««Sr* 1 <£> y 9 J -/^mm 30 

*s 1 0 \cmm ttf 1 <d* ? / lot 

si^^y 1 0 *p<d* # y —/isTkmm 

*umm ttf 2 ^mxes:^-*- 5 - 1 ^rtibic* 

£S 0 4fc, *2©^#;-A*»|(M2 7fi, 

£?>{C. *2©>^/-;>*»«»82 7^fe|5l©^ 40 

* / — l o try ^ y -/^7k««*«^s-t-5 

[oioo] tfcoT, M2(DE^®^^y-/H^j|sf®f6 

y ^y— /u*j^^tiHijRi"5±-tft>ffi3Rifc*s« * 
H±©ai>l*»fefc5>^5«fc, SS2<£>y *y— A-* 
fi« ^ y ^ y — /^tIcSS SriteSi- 57t*M^ so 
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#£ Q *fc, Hi coy *y — /i^tK**SSi o<f><£>y ^ 

^2 8 (a 5 ffl* ^ J; o TgI^(D ffl A^^dCfiT 

[oioi] z<om 2 cDffig^y * y -/u®?fc3£®^g 
[0 10 2] mtttt$&-X*\*, /^^^QiNIt OK 

$ ttr v n 5 o i (t) a>fio;S»ga> y * y -/^S 
^y— /^*^M^^i o*^>y ^y— /u«^c^c B Sr 

^^^2 8 tCfg f^otSWy7 P 2 8 Srf«i$^ 

IB 2 <£>y ^ y 27^f>Si©^; 

5 y ^ y — c*tc-r 5 r 
irdSi8F*U<, ^lcoy ^y— 0*^y 

[0103] SftCfitinoKlicKSo-c, ^°^y- 
^QSrOlcy-tr^ hi-5^^S>-5o -^ifiSSr*ft!?aS 
2I*|hI»cNc^. Jg2<£>y ^y— /i-*SS*S«2 7 

[0104] fgl^ ^ y -yHB^«%%«SB 

[oio5] *»wK:«5ia«»o— m&m 1 6 

[0 10 6] Hil 6 14, **«fc«*»«ft©-0J<0« 

[0107] £0>i&*»h:, E^My ^ y -/H^®M 

fi, stfiS bfc^ 2 ^BM^ ^ y — /Hft¥HlttXttS1t 
l^**««Sr*-J-<5o M&m* 9 y -/HK»«»fc y 
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5 0 *fc* y^^^-f*^ 
9, acSEffl^*-/— A«»«»©«flE3»*JJ:4. 2 Vic 

« (#MFPIeI85) 3 ldS«3R$tbTV^So y^A-ftf-v 
H#c«;tf!i2 9£^S£i£T^ffl$l&^3 1 SrB»1-5BM;c 

2teBB^fcttffil;i*o-C^5o Lj6>U 
«WS3 l*rlHBUTV^v^l»*j:tt % y^A^*-^- 10 

5o y^9A>f*^-ft«»w:*««piB3&$*<36^*fc 
ftv^w^cisv^Ty ^^^>f ^^-ftmasr^w-t-s- 

^ * a ^^-ifkmm t a>mwb#Jk t i** 
[0108] mmm 1 ) 30 

nir.x (R. Ramakumar et al . J. Power Sources 69 (1 
997) 75) ic£9, T/-Vmt&m (P t : Ru=l : 
1) *^9^^i!3try— K«»ME (Pt) fi 

y 1 O 0 W L tliJt 1 7 / - Kli 3 o , Ktt 

[0 10 9] miB^n-fe^lcSSV^fPabfcT/— KJB 

3^>-iijS»E(Duponttt Nafion^^g SE - 20092) £ >f ^"V^ 40 

fflfSSF # — # y ^ — TGPH - 1 20 (E-TEKtfcJK) _h 

-7M:5 5 0^m»U TS-\?temm 

[0 110] H^Jl5^ p ^ir^^c4oV^Tf^MUfc^y- Kffl 

*^»»«(Duponttt NafionjgSK SE- 20092) t 

T^hSrJWLfc, #y-K*«#*LTco«ak» so 



afc* ^-TGPH-090(E-TEKttjS)<D_blC^- 
^hS:2 2 5 /imitUf, ft*S*. *V-KttjBt 

[oin] r;- h*mm<DT / - vfgmm <t # y- k 

X— — #>^/^VStJR(Duponrf± Nafionll 
7)SrBB«U CttblC** (125t, 5# 

RL 50kg/cm 2 ) <SrJ£i-r 9. 

/Co gt^^ory-KMI^iBaSf^ 10 cm 

glT*Mf=SL*:£ ~ 7/-K««i©SSLIil0 5 
/zmt\ KiRitl«)V$lt5 0 /zm-Cfcofco * 

jg££ # y- K«*i:0»fr««3WA»-cab5 £ i trflHB 

[0112] <ie»S^^y-/HB»«a©ff«>f^» 

[0 113] £ C^T% 7/- K«ffifi0tcffi«-r5-fe^ 

ssio (taiomu tcr^=i— mt 

L-C>*/-^*»«*rJR»U 1 1 

[0 114]-^ #y- K«*«fcffi»t-«-fc>*i — 
#fct>. 7/-Kttill4»ftO*y-Kttl5 

3tc«*&^3.-^SrStt-*-5i:#^ #y-K»15 
«»P 1 3*r31b-C*y— K«K1 5JC#tl&Ufco 

[0 115] SSliO. 01/iL/minW6mL/ 
m i n*-C©j6H"eWK"Rr«g-C*>9, 5HMf^2 0mL/ 
mi n^fcS L/m i n CD®ffl-e|S» »IffiX$>Z> ^ ^ * 



(14) 
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loiis] ft<btift)amnM&nmwcte, m^vx. 

(3) *T'M7££}%Zt?/-,u^% t<D % tmi j m (m 

L/min) <DsSzfe%f®mmtK 0. 0 6 2 g J m :g 
0. 5 0iC&5 o 

[0117] <m^mffi#tt©ai|^>ttffH^^/-^ 

0*©y lt, y*y-/u 

ISC.^SM. 4M, 3M, 2M S 1 M, 0. 5M© 

&0. 0 5mL/min N 0. lmL/min, 0. 2 io 
mL/min, 0. 4 m L/m i n "CjH^Sr^ofcBf 

fco 7 Hi 7©««|f4, 

0*©>*y-A*»«©|Oj|8a&C<>. (M) 

mmttmmmm (v) r-*>5 0 

[0 1 18] SiJ.aJo. 0 5mL/minfgS|; 

2M«TT-lJit^0t*ofc 0 L*»L, 0. 2mL/ 
mi ntt-aSiJ.!:^^ ^^/-^MC 

#?>ttfc 0 0. 4mL/minSfItJ^ 

#*Lfc# % Bt//if*fl5*-f, 0. 2mL/minO 

it* j » Tistfftfb-t-s r t *»a»o j . % 
^MSwtti^sr/h$<-r5r tmsfcft, c©* 

-a-©*®JjfD*J„i±, 0. 2mL/minfi5 0 

[ 0 1 1 9 ] ffioT, y * y-A**tt£s» 1 0 Kftlfl 
IC A*t5 y ^ y — /P^K^^©^t y —/VWkS. C° m Z 2 ~ 
5MfcU * y - KMI1 2©f J L & 4 0 M m£(±|; 

(3) ^T-«©J$tt5®fflrt©m (£©#£■, 0. 2m 
L/mint^jfili) KfgJoirS £ t \Z ±oT, 
0. 2 5-0. 3 5 VtV>5+^*S£ESr#5- t^J-e 
#5o *30©y *y-^£c°«£2~5M,i:il5 

««jt*j.%waufc (3) ss-eanws^sasiirt 

°- 2mL/min) CMt5ri:aSf f 

[0120] (MM2) mnmiowMm.**/—*, 
mmtm&mmmtz&^x, m«ic°.^2m«d^ 

/-^*^«SrMfiJ»Sr0. 2mL/miniat7 
/-K«*^S(C«*&L, SlS£5 0 OmL/m i n<Dffi 

1) t x WSC 0 . *! 1 M©^ ^ / -/^f f 
Jm&0. 2mL/mi nl;Lt7/-Kftil(;ft|4 
L-> ^^&5 0 0mL/m i n©iSfc4-C#y-- K)M&)f 
fctt*&UfcR©*JIMt£E4ttS: (#12) jffl^jj* so 



1 8 K7fi-t 0 

[0121] 118*>f,> mf^Lfc (1) ~ (3) ©gg 

5 3mW/cm 2 iS#e>ti5©CJfU ?W5I«*C 0 .^ 
sfTlE (1) ^4 9{£< 4oT^5m©BWtt?ti0gfi3£ 
gTI4, tiiJ]!&&4 5mW/c m 2 £0S 1 (JlJt-<T{S< 

[0122] § t> (c x #11 2 (omnmrn^mmm 

te*JHT» ^#y-^*»«©^*aE*J.fto. 8m 
L/mi nf^SU *©^m«riai 9 I'^-To 
[0 12 3] 01 9*»feW6>*»*±5IC v «JJH*«C°. 

3 mW/ cm 2 WSCjilMf 
*>*«2©«MsW«l38fBg«- T?W:% WMISlmW/ 
cm! W^fc. *ll:4fg(:t5riici^ 2M 
©y * y -A**«fc«v*fc»* tt *fcfc a aj. #tt j |( 

ir*fc*frtett» «i£<*-ca^7*ft^±#u 2M©y 
* y -^7k^$-ffi^fc^± g tffl****^* < * 

8mL/m i n <t Mi£ L-fc (3) £T*UM3*l£4BHJ: 
©y LTI4{£< 

[0124] mmw3) mm&WKowmm* 9 /->\> 
mnmm^mmm^^^x^ mc«.*2m©^ * y- 

j.fco. 2mL/minCLt7/- 
KteiiCft^U, ^5 0 0mL/min©Sif 
*y-Kft6tt«fc«|&U 1. 5A©Affip«jK*jtLft 

<au m 2 0 ©«$*j4Si§Bf m ( h ) t$>s„ 

*#y-A*»«©««c. (t) (m) r-fct), few© 
fe«t#ttNL«E (v) -c-fcs. sbe^ sommi 
Lfc»»**"CHt» laiafo. 3 7ve-^ofcii > * 

-H,«tttsy *y — ;^M§S©8gc, (t) 141. 
2Mffeofc 0 LfcEl 1 8(^LtlM©y^ y- 

^7kmmzm\,^tzM& M2) ©titEm^< y 

^y-/^!fsf^FSilrer LTV^i^LfCo ■fif, 
>^y-/HS««K*J.*2fflF©0. 4mL/minlC 
-f5i, SlUl. 5 A©A#««ESrSi5 r ias^TIBJt* 

[0125] jffil^, y * y -**|g«BMW»©;i ^ y 

X-m^tztZ.^,0 . 6MC*otV^„ 
©y ^y-/W*^©a&4, »9mLTJ)ofc 0 

[0126] mmm*) mmm 3 ©^^s^y ^tzm 

mmnm%mmw.<D* * y 1 0 

^2©y 9;-;vjmm.mm 2 7&m^72 8^ 
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[0127] 10mL^l2<Z)^^y — ^*»* 

^2 7K1 5 M©^ ^ / -/l'*** 5 m L SrlRg 

/u*«*Sr» 1 £>y * / 1 0 ^av^c 0 

ifc&So JBio^^/^-^TkJWKacSi 0*<E>y*y 10 
— /i"7lc8MK«riffi* Jm£0. 2mL/m i n \C 1X7/ 
- KttjSt»lei«*&U 5M5 0 0mL/min«I 
T?*y-Ktt«Oi^«l&U 1. 5A©Ml»«t 
ft*&«E©»kSrj«)eufcfcc*, tJffO. 3 7VO 
-3e«BESr#fe*tfc 0 ^-T% 1. 5A<DMt«?:l 

2 7 30>fe»l (D^ 1 OlUmL^ 

/-/^M?rISL, Stfl. 5 AOA^mgft^rMb 

****** l o^^^/^SM^^p^f^ 
7 7>f--e«!ISLfci: r 5, #<J0. 7MWotfc^ 

£>y*y — ****** 2 7tttt, t5tA/if^^/ — 

[0 12 8] t£oT, *10>y * /—/!***** 1 o 
n<o* /i***«:2sijW-5:: fcfc< , SBSfHKij: 

* y -/i*****<d y * y i sMtnmm 

[0 12 9] (*HM5) Ty-Ktt«t»<0»$LSr5 

#5>*tfcj»»«»*mK«'CW:, WSfcUfc (3) St« 
SSfr^y */-/!***<&** J » (mL/min) 

[0 13 0] ry— Ktt«IS^J¥SLSr7 5/im 

ic-J-Sifcfil^tt, WJeufcWKWl fclW«KU-CK« 
®*#y-/^»****K1t (#14) £#fc 0 40 
fc*»««l*«K1t'Cr4, M5zEUfc (3) 5£-C&^£*L 
5 y * / — J * (mL/min) 

fF^ffiffl^^ 0. 0 8 7^J B ^0. 6 9W5 0 

[0 13 1] Sfcfc:, 7;- K*flE*G>»SL*: 1 0 0 

ff«®^#/-/HB»m»*m«« (i5) 5:#fc 0 # 
6ixfcjK3|*«m««»«"eW:. M^Lfc (3) S;-c*3& 
ZtlZt* /—fr7k$&m<Dffi&J* (mL/min) CO 
RSflF**!!**. 0. 065^J m ^0. 5 2Mft5o 
[0132] W3 (Dff^My * 7 -/H»3R«»»«SS« so 
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tco^T. y /!***£** J. SrO. 4mL/ 

m i niCt^y-Kttlll^l, 2«5 0 0m 
L/m i n(DgS4T^y- KttlHUiteflWeU 3A£>A 
W««Sr*l.fcRo«E*»*bfc. a^A«:ia2l 
^*to El 2 1 <D«t«}te, y * / -******fcft*0 

icAti^y ^/^«^ssc° a (m) r% 
m^mffi (v) -es>5 0 ^s«c° B ^. o. 5 

[ 0 1 3 3 ] m 4 c^egs^ * y -^mnmm^mmm 

ICO^T**, gft*Jm§r0. 3mL/minCU * 

tt\ **J.S:0. 2mL/mini:t5^iH^ 

Lfc« 3 "CRM bfc£> t mm?- LT 3 A<£>ft*f®gfn 
«:*Lfc*<&WE*:ai5£U «3QS*SrH 2 1 fcWIEi- 
So 

[0134] 82 1^6), 7/- KftMIE*©*SL&4 
0/imy±lCf5r^aoT, 0. 5-5M^ffil 

kfr»!ffiXt>Q s 5 0/im©7/-K»tti*©S^ 
(«3) fctt* istfo. 5MWi:/j:5ri:«g§ 
tt/c 0 U3&»U*tffe^ 7/-K»iIflr5 0/zm^L 

Jfc* J B £r0. 4mL/min^Kf5i:, M 
■*C°.*4M*r«*6**-C«Ea«*tur, 
SrB»**5*:«>JJ:W:m5fiUfc (3) 5tt?«1M<S*L5«£ 
HrtlC*5V^T«fE* J.SrO. 4mL/mi n«t!9l<t 

•t±5*ft<i-*«jft*»6>. *JJB»*C0 B tt, 2-4 

[0 13 5] ^jb\ ff«ffl^^y-A«»«*<0|R*A 

«r««tt. 7/-K»iif^^-/v*^» 

^i^^> y ^ y -;v*M(OSS i 

K:*V^T*jeS*t6Hfl(SC (l) - (3) ^Mffl-r^r 
[0136] (*JS^J 6 ) y ^ y -/i^*J6P«iajR«»Tf 
r y - K8fc»« 6 & #a sjtfc y ^ y -^*»«srS'j 

\^ti%gc7<D (4) sc-ea*Six5y*y-/u*»««)i« 

(mL/min) 0R£I¥»«HB*S. 0. 015 
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7 5^ J o ^0. 0 6 19 OfcfcSo 

[0137] mmm 6 ©fflgsy * y -^mnmmmm 

^0. 0 4 2mL/miniat7/-K»llfCft 
3&L N ^og«* 2 0 0m L/m i n ©lit* V- K 

mmmKm^vtzm^me t-rz> 0 «s#3m 

<Z>y PS— /^Tk^^trSfEfiJmSrO. 1 6 8 m L/m i 
L/m i n©ij«*t*y-K«j^^tt»Ufc^S:« 

7it^ 0 « 6 sy« 7 ©«««jE#tt©aa^je*srBi 10 
2 2 ^-r 0 

[oi3 8] ei 2 2a>e>0ifea>fc,fc5^ y *y— a-* 

J m £ 0 . 0 4 2mL/mintfi<LtiS« 

(4) fc»ffi-J-5fcabKlW-»LfcH6^*tEUfc»*-C 
/w*»ffiM*J-*SJfia (4) S^^H 

tta^iu^: Lfc t mm s t^So 

[0 13 9] Sfefc, y ^ / -/v***«fE* J « Sr 0 . 

0 4 2 m L/m i n^fcteO. 1 6 8 m L/m i 
^tt, S^»L*£:5 OmL/m in, 10 OmL/m 

1 2 0 0mL/min, 3 0 0mL/min, 40 
OmL/m i n fc|frffc£*fcj§^©*j«*ffi*tt©£fb 
€rS!l^Lfc 0 Jm^rO. 0 4 2mL/mi n|:S^tf: 
&te#fcjft;fc***S:|g2 3fc, J m £r0. 16 8mL/ 30 
m i nj2lH3ebfc(Rj2:»6>ftfctt*fcH2 4 

[0 14 0] H2 3*»6Wfej6»*i5ii: % S«ij ffl ^ 
0. 0 4 2mL/mint^l:, SMi#2 0 0 
m L/m i n -eft^fSfol-S - £ - £ ^ 

#fc 0 ;r*tfc:*tU B2 4j5^B&^4J:5^ SliK* 
16 8mL/mintfcSKlt ^Si 
£4 0 OmL/m i n *-ClfJnS*T 1 t>ffl*l&S*^fctt 

m^o. 0 4 2 m L/m i ntfcSii#cfc «9 ££5 

frfr'Dtlo 40 

[0 14 1] ££o"C, H2 2-0 2 4©8*)5»&, 0J 6 

cotmgsty * y -/mmmm^mmm^ ffiv^awit* 

t ^ftv^y * y -/^zk**5S«* t ~e# fetus mjj&m 

**3M*«r#fetL5 r * #38* t# So 
[0 14 2] £<btC x ffl6&tfma»&*tt%mgs 

Kl:fcV>-C\ 0. lA/cm 2 ©lMSfCltT, TIB 

ft«ttXtt£S<z>ttft¥iJjB%4i )]^8 2 00 7 ©^ 
»*a«*S«o«SW*iJffi»*u *2 0%i:iot e IP so 
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[0 14 3] 

«»*JJS»*ij = (10<J) / (FCvi) 

fiU fflrlB J tt««E*ae (A/cm2) T\ itufECtey 

* y (m) t% mKFtt. yr^f- 

feWc (9 6 4 8 5 C/m o 1 ) "C\ Sul5 v i B\ 

mmtzv<D*? /-^mmmmm (mi/min/c 
m 2 ) -e&s 0 

[0144] ^ot, ^/^*MIM2-5M 

tt^-r^y ^y-/w*^M«*j n ^Mis (4) 
[0 14 5] fc*5, tEg^^^y-/H^JPF®?fe(DTy- 
Si: f4, y * y -^*»«tr«ll*9l*tr¥UA LT$Msf 

*JS«*:«ftS*, *Mtuty *y — A-*»«4rry — 

[0 14 6] t^L4*fe, rt«*fl^^T?«»tttl& 

0ml /mi n/cm 2 £ N frj3& Lfcifc 6 <£> 
(3) SJ^tfS {NX (5. 2/L) XS} 3&*6#ffl 

£*vSfc£>. y ^y — /u? tf^^L-^-f-^ 
[0 14 7] 

[0 14 8] ^^c, *»K^<fciXtf, at*^*— 

[0 14 9] £fe^ *»WfcJ:*tri % JUR^fiJ^a*^ 

[mu mmfttemmw** s-/uMnmmmmmw* 



(17) 
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im 2 ] mi commm* * y -/\-mnnm&nmm\cjs 
[m3] mmm* ? ;-^ffiimmm<Di&mwz3$rtzQ 

[El 4 1 *y-/w^m^roSMSffi#tt£, 

5M, i oMtm^xm^n^tim^^^i- 

[El 5] iiS^y ^y-'H^^^tti^Sro, y* 10 

[El 6] El5roH-»ig^:S:5M«T<D^ ; 5'/-/i-SS® 
ffi-C-&*L*:#ttElo 
[El 7] T/- KttSUf £4 O^mt bfci§£- 

y* ;-/is7kmm®&<$><D** s-^m&. -gum 

ttElo 

[ei 8 ] *&w\c&zm i (ommw* * y ~^mnmm 
[ei 9] *&w\zmz%i<DW.mm*? /-/mnnm 
m 1 0 1 ei 8 <D\&&m* ? y ~^mPcm^mm^m.<D 
[ei 1 1 ] ei 8 ©iigi^ * y ~-^mwmmmm,mw.<v 

[Eii 2] jzftw^mzmi <Dm&m* ? ; -^%mn 

[Ell 3] *$£W t«5^2 Wttffi^y ?y-/M&!|s|-fli 30 
mf&««gro«^-#d£r*-r[H]g§Elc 

[ei 1 4 ] ei 1 3 nmmm* ? y -^mnmm^m^m 
[eii 5] *&wizm zm 2 <DW3£mt* ;-^mwm 
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[Ell 6] *^f^5»«?&ro^^-WSr^i-lHl8S 
El. 

[El 1 7 ] ^SSfiaj 1 K:fctt5iSy^;££^-f #ttEL 
[Ell 8] ^JS0iJ2tc*J»tsaiJ^m^^i-#ttElo 
[El 1 9 J SOStfiJ 2 ^*5Jt^SIJ(Day^^:^^i-#tt 

Elo 

[E1201 ^iseiis^fc^say^m^^i-^Eio 
[ei 2 1 1 mmm 5 i^tts^^^i-^ttEi,, 
[ei 2 2 1 mmm 6 tc^Mt say^m^^i-^ttEi,, 

[El 2 3 ] #j 6 <DW.&m.t * y -^Wilife^fli^fi^ 

ta^^a t <z> bur sr^i-^ttEL 
[ei 2 4 1 m 7 (DEti^ * y -^^m?a.^msis»c 
*j »t 5^«t*€r^ it ^it^commmm t warns, t 

4- *y- KMSUf. 

5- m*stig> 

6- -ry- kmss^s 

7- y *y — /Hfcr&ru 

8- y *y — ^mn, 

1 0 -y * y -/^jgsfs^ 
1 1 -i£«#>-:y\ 
1 2-*y- K«ffies«. 
1 5-ijy- K«fcS&, 

1 6 -iMkSiJifc#&#«» 

2 1 "-jfcfsMtHtiBttffiWft* 
2 3 -«S©tI> 

2 4 -y * y -/i<ffi&ffl®mw. 
2 6 --tt^itSftfiftStC. 



[Eli 0] 



(19) 



#M 2003 — 22830 



[15] [E6] 





(20) 



mm 2 003-22830 



IB9] 



[mi 2] 



1_ 



§ 



e 



0.4. 



23 



n 



MeOH3t» 



-24 



F 









-10 



— r 16 



[mil] 



21 



21 



i 



27 MeOH&fc 



[HI 71 



0.05ml(^njn 

— Q.lml/min 

O^ml/mrn 

— — 0.4ml/miii 




3 4 



t(t)<7>»£ 



Q-CM{t)At 



J 



Yes 



- T 

— * — — . 



c<cb 



[{H 15] 




CM) 
N=N+1 



No 



(21) 



2003-22830 



[B13] 



25 



l 



23 



o 

M 

F 

c 



3T 



— 26 



27 
_jL 



8 



x , 



16 



[mi 4] 




(22) 



12003-22830 



[HIl 6] 



-31 



2 

"T 

29 



32*-f 



23 

D3 



•ttWft --26 



MeOHSfc* 



—24 



27 



|5 



! 



28 



*>8>ftSS 



16 




(23) 



#M 2003-22830 



[02 0] 



[02 11 




1 
1 


2 

1-5 g 


J 


f 


1 

1 \ 


T 
> 

•OS 




1 t 


: \ ■ 




1 




J 





0j5 1 



1-5 



0.5 



0.4 



0.3 



0.2 



0.1 - 



°0 



I 


1 ' 1 ' \ ' T ' 1 ' — 1 ' 1 ■ 




50 /4 m (^13) 

75/<m(W4) 


\ * 

\ I \ 






In *•• 

I N **, 
X "V 

i \^ x » 




1 . 1 . 1 . 1 . 1 4 iNw i . " 


.5 1 


2 3 4 5 



12 2] 




0.00 



0.05 0.10 



40 



0.15 



[02 3] 



1.0 



0.8 



, 1 

3M 0.042mVmfn.70t; 




4O0ml/min 
^ aOOmWnln 
' s t^^^ & * as ^te--^. 3p0ml/min - 

1 0Oml/min 



40 Dm I'm in 
200ml/min 



40 



30 



20 1 
■R 

a 

10 



0.00 



0.05 0.10 



#H2 003-22830 



[02 4] 



1.0 



0.8 



0.6 



D.4 



0.2 



0.0 



3W 0.168mlMiin.70r 

Air400mlrtnin. 

Air 300mtmin. 

Air200mMmin. 

Air lOOmMmin. 

Air50rm/min. 




0.00 



0.05 0.10 



40 



30 

I 

m 

■R 
3 

10 



mmm m& mm 

(72)3SW# ^ffl fiEA 

»S5JI|*;ilWrfr*K/MRlJt^liiri#* * 



5H026 AA08 CC03 CX05 HH03 
5H027 AA08 KK25 MM08 



